Background: Due to the demanding nature of nurses' work and the current shortage of nurses, hospital nurses often find themselves working extra shifts, extended hours, and taking on more responsibilities. However, this added pressure on the body and mind results in fatigue which adversely affects nurses' health status as well as their ability to provide optimal health care procedures. Preventing fatigue and reducing its adverse consequences require comprehensive awareness about its diverse contributing factors. Purpose: This study aimed to examine factors which influence fatigue among nurses employed in a hospital setting. Methods: An integrative review was conducted to assess the quality of the research evidence, to find minor and major gaps in current research and the main issues in the area of the research and finally to bridge the research gaps. This integrative review identified a total of 12 relevant research studies from Cumulative Index to Nursing and Allied Health Literature (CINAHL), Medline, Embase, PsycINFO, and a manual search. Data were reviewed in May 2017, using an integrative review, and then interpreted, analyzed and synthesized to identify the key contributing factors that influence fatigue among hospital nurses. Results: The review revealed that significant factors such as organizational factors, nursing work characteristics, psychosocial factors as well as individual characteristics and demand, influenced the nurse fatigue. Work shifts, specifically night shifts and extended work shifts without sufficient inter-shift recovery were linked to higher levels of fatigue. Conclusion: This review identified the significant factors affecting fatigue among nurses in hospital settings in various countries all around the world. Findings from this study may help healthcare organizations and policymaker to introduce strategies that mitigate fatigue among nurses.
Quality appraisal
The inclusion of high-quality papers will enhance the quality of the integrative review. It has been argued that an assessment of the quality of the included studies has no standard because any evaluation of the quality of research is complicated (Whittemore & Knafl, 2005) . Nevertheless, the quality appraisal of the studies included in this literature review was performed. Different quality appraisal tools were used for different study designs. The Critical Appraisal Skills Programme (CASP) checklist was used to assess the quality of the included studies (cohort and cross-sectional). The CASP checklist consists of 12 questions which are based on the validity of the outcomes (questions 1-6), the outcome of the study (questions 7-9) , and the internal significance of the outcomes (questions 10-12). Also, the CASP checklist for qualitative studies was used to assess the quality of one included study. It consists of 10 questions that cover the validity of the results, their significance, and their impact locally (Critical Appraisal Skills Programme, 2018) . The qualitative study by Steege & Rainbow (2017) used in this integrative literature review was essential in addressing the issue of fatigue in relation to other health system factors or challenges. The overall quality of the included studies was good, as they had significant and strong outcomes. Tables 1 and 2 show the outcomes of the quality appraisal of the included studies using different appraisal tools for different study designs.
Data extraction
Data extraction was measured by the overall ability to identify the principal contributing factors that influence fatigue among hospital nurses. The methodology, participants and reported themes used to examine and assess the correlation between varying factors and fatigue among nurses in Steege and Rainbow's (2017) qualitative study are presented in Table 3 . Nurse fatigue and underlying characteristics such as the country in which the study was conducted, study aim, research design, sample size, sample characteristics, the method of analysis, tools used and key results are summarized for all 11 quantitative research studies in Table 3 . A matrix illustrating the data gathered and collected was also compiled to enhance the visualization of data is presented in Table 4 .
Figure 1. PRISMA flow chart for the article selection

RESULTS
Of the 12 studies examined, five were conducted in hospitals located throughout the United States (Chen, Davis, Daraiseh, Pan, & Davis, 2014; Han et al., 2014) . The studies in the USA were conducted in Southern California (Kunert, King, & Kolkhorst, 2007) , the Midwest (Steege & Rainbow, 2017) , and Texas (Morelock, 2016) . Five studies were conducted in Eastern Asia, specifically in hospitals in Brunei Darussalam (Rahman, Abdul-Mumin, & Naing, 2016) , Chenghu City in China (Fang, Kunaviktikul, Olson, Chowtawan, & Kaewthummanukul, 2008) , Ishikawa in Japan (Nagai et al., 2011) , South Korea (Jung & Lee, 2015) , and Taiwan (Yuan et al., 2011) . The studies by Eldevik, Flo, Records identified through database searching (n = 1137)
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Nurse Media Journal of Nursing, 8(2), 2018, Moen, Pallesen, and Bjorvatn (2013) and Winwood et al. (2006) were performed in Norway and South Australia, respectively. Five studies employed a cross-sectional research design; however, the nature of the design varied as two of the quantitative studies used only a cross-sectional design (Han et al., 2014; Rahman et al., 2016) . The other three quantitative cross-sectional studies were descriptive in nature, of which one utilized a descriptive cross-sectional research design (Chen et al., 2014) , one had a descriptive cross-sectional, correlational study design (Fang et al., 2008) and one used a descriptive cross-sectional, exploratory, correlational research design (Jung & Lee, 2015) . Two quantitative research studies, Eldevik et al. (2013) and Winwood et al. (2006) , used questionnaires. An exploratory research design was inherent to two studies, one qualitative study (Steege & Rainbow, 2017) and one quantitative study (Morelock, 2016) . Kunert et al. (2007) used a descriptive research design, while Nagai et al. (2011) used a longitudinal study design, and Yuan et al. (2011) utilized observational research. The only qualitative study (Steege & Rainbow, 2017) used semi-structured interviews to assess the consequences of nursing fatigue. Tools used are listed in Table 3 .
Mental demands, physical demands, and workload influence fatigue among hospital nurses. Nurses who had more psychological demands at work and more quantitative work demands due to workload experienced high levels of acute fatigue, as shown in Table 3 ( Han et al., 2014) . A similar relational trend was observed between work demands and chronic fatigue. Psychological demands and quantitative work demands were correlated with chronic fatigue, as represented by t=2. 10, p=0.04 and t=2.23, p=0.03, respectively (Han et al., 2014) . Intensive care unit nurses often have a high level of physical and mental demands. According to Fang et al. (2008) , intensive care unit nurses experience more acute and chronic fatigue compare to their colleagues in other general wards. Furthermore, working conditions and related factors explained an additional 0.2% of the variance relative to nurse fatigue (Jung & Lee, 2015) .
An overview of all psychosocial factors, including job dissatisfaction, job stress, meaningfulness of work, and social support is provided. A significant correlation was established between various psychosocial factors and fatigue. Rahman et al. (2016) found a low to moderate association between psychological stressors related to work and fatigue. Using simple linear regression, a statistically significant relationship was shown across a total of 17 psychosocial variables (bullying, burnout, commitment to workplace, emotional demands, job satisfaction, justice and respect, meaning of work, physical violence, quality of leadership, reward, self-rated health, stress, superior social support, threats of violence, trust in management, and work-family conflict) and acute as well as chronic fatigue. Of these 17 psychosocial factors, a multiple linear regression showed that decision latitude, job stress, self-rated health, trust in management, and work-family conflict were the most significant variables that demonstrated a linear relationship with chronic fatigue at a significance level of p=0008, p<0. 001, p=0.011, p=0 .001 and p=0.013, respectively; however, only four significant variables, including burnout (p<0.001), commitment to the workplace (p=0.010), self-rated health (p=0.001), and trust in management (p=0.021) were associated with acute fatigue (Rahman et al., 2016) . Job dissatisfaction, a negative attitude toward one's job, is common among hospital nurses. Lower levels of job satisfaction are associated with high levels of acute fatigue Job stress is characterized by the demands associated with a nurse's current role and responsibilities. Increased job stress occurs when hospital nurses are not supported by colleagues and supervisors, which impacts the meaningfulness of work and social support (Han et al., 2014; Jung & Lee, 2015) . Meaningfulness at work is based on the significance a hospital nurse attributes to their perceptions of work (Han et al., 2014) . Social support, a key factor known to influence nurse fatigue directly, is based on a nurse's interaction with colleagues and management (Jung & Lee, 2015) . Social support by colleagues and management impacts a nurse's perceived level of comfort. The findings of this integrative review revealed that hospital nurses are exposed to various psychosocial factors, which define their mental, emotional, and physical status. Of all the factors identified, five psychosocial variables, including decision latitude, job stress, self-rated health, trust in management, and work-family conflict were significantly linked to chronic fatigue. Results also found that decreased levels of job satisfaction were linked to high levels of acute and chronic fatigue. Additional findings revealed that job stress and social support were positively associated with fatigue. Hospital nurses strive to be part of a team; however, less social support from colleagues and supervisors is correlated with more acute and chronic fatigue. Similar findings were noted as lower meaningfulness at work influenced more significant levels of chronic fatigue.
However, conflicting results were found by Winwood et al. (2006) , who identified a significantly lower pattern of maladaptive fatigue among hospital nurses with partners and dependents (children). Additional findings (as reported in Table 3 ) show a relatively higher mean fatigue score among non-partnered hospital nurses with no dependents irrespective of shift compared to partnered hospital nurses with dependents (Winwood et al., 2006) . Dependents are not deemed a key indicator of chronic fatigue scores among hospital nurses with partners. Additional findings demonstrate that the mean fatigue score of unpartnered hospital nurses with dependents is worse compared to unpartnered hospital nurses without dependents, as well as partnered hospital nurses both with and without dependents (Winwood et al., 2006) . Such condition is reflective of the difficulties usually encountered by hospital nurses who are responsible for supporting families without assistance.
DISCUSSION
Generally, the findings indicate significant associations between various factors, including organizational, nursing work characteristics, psychosocial factors, individual characteristics, demand, and fatigue among nurses. The scheduling of shifts is an issue of great importance in determining productivity and alertness at work. Nursing work is highly taxing to the body and necessitates adequate rest, hence calling for the proper development of work schedules (Stimpfel, Sloane, & Aiken, 2012) . In this regard, one of the factors that have been observed to have detrimental effects on the fatigue status of nurses is inter-shift recovery (Eldevik, 2013; Fang et al., 2008; Winwood et al., 2006) . The shortening of such a period means reduced rest time. According to Yuan et al. (2011) , acute fatigue due to low inter-shift recovery is linked to chronic fatigue. To understand the impact of chronic fatigue, it is essential to learn the circadian rhythms, influenced by external and internal factors (Niu, Chung, Chen, Hegney, O'Brien, & Chou, 2011) . Human beings are considered to be diurnal, which means that their "clocks" are similar to those of the 24-hour system that results from the spinning of the earth on its axis, causing day and night (Niu et al., 2011) . Most behavioral, physiological, and biological processes, including the sleep-wake cycle, mood, and adrenaline release, consist of the interaction of cyclical circadian rhythms. The natural release of adrenaline, timedependent corticosteroids, and sleep-dependent hormones is dependent on time (Niu et al., 2011) . As such, the body releases high levels of adrenaline and corticosteroids during the day with a drop-in level occurring at night. Sleep-dependent hormones are increasingly secreted during the night (Morris, Aeschbach, & Scheer, 2012) . Such biological rhythms are affected by any shift work that interrupts an individual's sleep time. This concept is an important consideration to define the impact of reduced intershift recovery time on sleep patterns and levels of fatigue. The findings of this study demonstrate such patterns, as multiple studies indicate that there is a distinct relationship between and among reduced time, nurses' shifts and fatigue (Eldevik et al., 2013; Fang et al., 2008; Winwood et al., 2006) . The cyclical circadian rhythms, as noted earlier, are noteworthy in a review of shift-work patterns. It is clear that the therapeutic value of the sleep and recovery times of night nurses is reduced, given that they are expected to rest when the release of adrenaline is highest.
Conversely, reduced levels of adrenaline and corticosteroids during night shifts may result in reduced efficiency of nurses working such shifts due to increased fatigue (Boivin & Boudreau, 2014) . Such association is echoed by the findings of Kunert et al. (2007) and Fang et al. (2008) , which indicated increased levels of fatigue among evening and night nurses as compared to nurses who work during the day. The low levels of sleepdependent hormones and the high levels of adrenaline and corticosteroids released during the day could explain the poor quality of sleep, reduced sleep efficiency and duration, and sleep latency among night nurses, as established by the findings of Kunert et al. (2007) and Morelock (2016) .
Nurses are experiencing an increase in workload in the healthcare environment. This could be attributed to four main factors: an increase in demand for nurses, insufficient individuals entering the nursing profession, increased over time and decreased staffing, and a reduction in the length of stay among patients (Bae, Brewer, & Kovner, 2012) . These factors are interconnected in a causative fashion, forming a cycle of events. To start with, the increase in demand for nurses may correspond to the increase in the aging population, as this population experiences increased demand for healthcare services. This increase in demand is, however, not met, as the supply of nurses remains inadequate. Such a shortage in the supply of nurses results in an increased workload for the nurses who are available (Stimpfel et al., 2012) . Increases in the cost of health care have also led most healthcare institutions to reduce their staffing in order to increase their profit margins. Also, mandatory overtime policies have been put in place to compel nurses to work more, which has compounded an increase in nurses' physical and mental demands with an increase in workload. Most healthcare organizations also decreased the length of stay for patients due to the cost pressure, which has led to the admission of sicker patients and hence increased mental and physical demand to manage these patients (Bae et al., 2012) . As a consequence of such demands, there is an increase in fatigue levels among nurses.
Nurse Media Journal of Nursing, 8(2), 2018, As established by Fang et al. (2008) , Han et al. (2014) , and Jung and Lee (2015), nursing job demands are positively correlated with both acute fatigue and chronic fatigue. This fatigue could be attributed to the reduced rest that nurses have as a result of the increased demands in the workplace. The hospital work environment presents various job stressors and increased caregiving demands, including rapid cycles for admission and discharge and increased levels of patient acuteness, which call for employment of high levels of complex occupational skills by nurses. Smith-Miller et al. (2014) mentioned that the mental, emotional, and physical demands associated with nursing work leads to burnout and sleepiness, which are indicative of fatigue. In this case, burnout is characterized by emotional depletion, depersonalization, and a developed sense of disconnectedness. The findings by Fang et al. (2008) indicate more fatigue among nurses who work in the intensive care unit than those in the other wards, which could explain the different levels of burnout in the two settings. The level of mental demand experienced by nurses working in the intensive care unit is high, as they are faced with critical decisions about the patients; hence their development of burnout, especially when they are overwhelmed by the mental and physical demands, and cases where they are confronted by adverse outcomes of care, such as the death of a patient. Numerous studies have examined the trauma and tragedy that patients and their families experience in the wake of illness and death, however, there has been limited research carried out to determine how nurses respond to continuous exposure to cases of premature death and profound loss. In his study of "compassion fatigue," Boyle (2011) established that nurses are also affected by the various traumatic events that they face in their daily activities. These events have a detrimental effect on their psychological well-being, which may result in burnout and related stress, especially in cases where they had developed an emotional attachment to patients under their care. As reported by Rahman et al. (2016) , stress and burnout are positively correlated with fatigue among nurses. When nurses develop depersonalization and emotional exhaustion due to continuous exposure to traumatic events, they report increased fatigue that can be deleterious to the delivery of their services.
Factors influencing satisfaction with work are also a primary determinant of burnout and resultant fatigue. In most cases, as a result of reduced staffing and increased demand for healthcare, nurses are forced to work extra hours, with limited breaks and heavy workload, as the ratio of patients to nurses is high (Cimiotti, Aiken, Sloane, & Wu, 2012) . Such factors contribute to an increased level of dissatisfaction among nurses, which leads to burnout, characterized by disconnectedness with the work and reduced commitment. Fang et al. (2008) and Steege and Rainbow (2017) reported a connection between nurse dissatisfaction and fatigue. Such dissatisfaction results from the increased demands and expectations about the role of nurses in practice and the related implications regarding their physical and mental wellbeing. Apart from their roles in providing health care, some nurses also have families that they are responsible for in different ways. As such, they are faced with challenges balancing the demands of their work and those of their homes (Chen et al., 2014) .
In most cases, due to the various roles that they play at home, nurses fail to have enough sleep and rest, even when away from duty, which results in increased fatigue. This echoes the findings of Rahman et al. (2016) , which established a correlation between chronic fatigue and work-family conflict. Moreover, concerning the need for self-actualization, as defined by Maslow, nurses desire to be appreciated regarding their contribution to the healthcare process (Lester, 2013) . Such appreciation allows for the development of a sense of belonging and a feeling of achievement, which facilitates increased commitment to the work. On the other hand, lack of appreciation for the contribution of nurses results in stress and burnout due to depersonalization, ultimately leading to increased rates of fatigue, while the nurses involved find their jobs increasingly burdensome. The findings of this review support such a relationship, as Han et al. (2014) demonstrated an association between lack of social support from both nurse supervisors and their coworkers and the development of acute fatigue. The demographic factors of different nurses, including age, gender, and experience, also contribute to the development of fatigue. Like other professions, nurses are more likely to obtain supervisory and managerial positions as they age, mostly owing to their experience and familiarity with the management of various nursing situations. Most of the responsibilities adopted in management are carried out during the day shift, reducing the chances of fatigue from working night shifts. Also, the roles adopted in supervision and management are less taxing, and hence less likely to lead to fatigue as with young and newly-employed nurses who hold junior positions within an organization. This is consistent with the findings of Winwood et al. (2006) and Rahman et al. (2016) , who established that older nurses were less likely to develop fatigue than their junior counterparts as they worked in senior positions that entailed less physical work and fewer or no night shifts.
Nevertheless, older nurses who do not hold senior positions are likely to develop more fatigue than their younger counterparts due to physiological deterioration as they age. This is in line with the findings of Chen et al. (2014) and Kunert et al. (2007) , who established that older nurses were more likely to experience acute fatigue compared to younger nurses. As mentioned earlier, nurses who have families also face different levels of responsibilities away from work, which may interfere with their ability to get enough rest (Chen et al., 2014) . However, in the case where such nurses have partners, they are likely to experience less fatigue, as they receive both social and physical support from their partners, especially with regards to caring for dependents. This is demonstrated in the findings of Winwood et al. (2006) , whereby they established that nurses with spouses receive the social support required to reduce fatigue.
The inclusiveness of the utilized research studies, as well as the recruitment of nurse participants from various hospital units all around the world (Australia, Eastern Asia, Europe, and the USA), serves as a strength of this study. The inclusion of these studies increases the sample representation, which increases the generalizability of research findings and provides a global view of the phenomena of interest. This study does however also have some limitations, including a lack of consensus in the definition of fatigue across the studies reviewed; the studies were also filtered by language, allowing only for those that were published in English. Also, most of the studies, including those by Chen et al. (2014) , Eldevik et al. (2013 ), Fang et al. (2008 ), Han et al. (2014 , and Nagai et al. (2011) , involve female participants, which leaves the question of the relevance of the reported findings for male nurses, and impedes cross-gender generalizability of the conclusions that can be drawn. This integrative review is also limited by the fact that the majority of the research studies employ a cross-sectional design that identifies causal relationships between work and non-work factors related to Nurse Media Journal of Nursing, 8(2), 2018, fatigue and recovery. Another significant limitation lies in the reported nature of the tools used to examine and assess levels of nurse fatigue (Winwood et al., 2006) . This study provides an understanding of the factors that determine fatigue among nurses employed in a hospital setting, identifying the association between a number of night shifts and extended work shifts and acute and chronic fatigue. The Joint Commission (2011) has increased the focus on nurse fatigue and prolonged work shifts. This will enhance organizational awareness, thus enabling hospitals to develop policies and standards to increase the presence of social support in the workplace while reducing the possibility of nurse fatigue (e.g., developing health-promoting scheduling to ensures sufficient recovery time and providing support at work). Also, educational programs for nurses may be used, teaching them the best way of enhancing inter-shift recovery. Moreover, providing choices on scheduling pattern (e.g., length of shifts, number of shifts and starting time) would be a solution for better recovery (Grade et al., 2012) . Due to the association between acute fatigue and chronic fatigue, organizations must focus on identifying and mitigating the possibility of acute fatigue.
CONCLUSION
This integrative review found that an amalgamation of factors, including organizational factors, nursing work characteristics, psychosocial factors, individual characteristics, and demand, influence fatigue among nurses in a hospital setting. As such, poor scheduling resulting in nurses working overtime and having fewer breaks is associated with increased levels of fatigue. On the other hand, night shifts were also established as contributing to increased fatigue, as they disrupt the circadian cycle and interfere with sleep. Psychological and social factors, such as stress and social support in the workplace, were also linked to fatigue. Demographic factors, such as age, marital status, and nursing experience, were also associated with fatigue. It is clear that nurse fatigue is a problem that could jeopardize the health of both the nurses and the patients. The findings of this integrative review may help policymakers to develop strategies that contribute to mitigating fatigue among hospital nurses.
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